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DETAILED ACTION 

1 . This action is in response to the amendment filed 1 0/1 8/2007. Claims 1,4,6,11, 
15, 17, 18, 22 and 25-27 have been presently amended. Claim 28 has been canceled. 
No claims have been newly added. Presently, claims 1-27 are pending. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-7, 11, 13-15, 17-23 and 25-27 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over McCormick et al. (6,585,246) in view of Howell (3,481,215). 

Regarding claims 1, McCormick et al. disclose a regulating device having a ball 
spindle drive (ball nut 22 rotates a screw 24) with the ball nut being rotated by motor 
(14) through a first gear (18) connected to a ball nut assembly and a second gear (16) 
connected on the end of the motor drive shaft (17). McCormick et al. do not disclose 
the gears being self-locking, double helical gears. However, Howell teaches the use of 
self-locking double helical gears on parallel shafts with any desired gear ratio (col. 2, 
lines 3-6) in order for the drive train to completely prevent overshoot of the output and to 
provide almost perfect damping characteristics (col. 2, lines 27-29). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
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to create the first and second gear of McCormick et al. as a double helical gear having 
self-locking characteristics as taught by Howell in order to prevent overshoot of the 
output and to provide almost perfect damping characteristics. The recitation "for 
operation of a blowout preventer" is the intended use of a regulating device. It has been 
held that a recitation with respect to the manner in which a claimed apparatus is 
intended to be employed does not differentiate the claimed apparatus from a prior art 
apparatus satisfying the claimed structural limitations. 

In regards to claim 2, McCormick et al. disclose a ball nut (22) that is allowed to 
rotate but is constrained from axial movement and the ball nut rotates and linearly 
translates a screw (24) to move an actuator. 

In regards to claim 3, McCormick et al. disclose a rotating screw and actuating 
element are arranged along a common axis (fig. 1). 

In regards to claim 4, the modified McCormick et al. reference discloses the ball 
nut connected to a first gear (18) while the motor is connected a second gear (16). 

In regards to claim 5, McCormick et al. disclose an electric motor (col. 2, lines 25- 

26). 

In regards to claims 6 and 7, the modified McCormick et al. reference discloses 
an additional second gear (34) that connects to the first gear and is operated by a 
second motor (32) with each motor having a drive shaft (17, 33) in parallel to the other 
drive shaft. 

In regards to claims 1 1 and 27, the modified McCormick reference discloses a 
helical angle between 50° to 90°. 
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In regards to claim 13, McCormick et al. disclose the housing to be of a module 
design with the housing being flange-mounted (attached at flange extending from lower 
portion of housing in Fig. 1). 

In regards to claim 14, McCormick et al. disclose the housing having a first 
module (upper portion of housing containing motors 14, 32 and ball nut 22) and a 
second module (lower portion of housing having screw 24 and stop collar 46). 

In regards to claim 15, McCormick et al. disclose an intermediate cover (plate 
that gears 16, 34 are set on) that provides single-ended support of the second gears. 

In regards to claim 17, McCormick et al. disclose the first gear mounted on the 
opposite side of the ball nut from the actuating element (Fig. 1). 

In regards to claim 18, McCormick et al. disclose an intermediate ring (ball nut 
hub 20) placed between the ball nut and the first gear. 

In regards to claim 19, McCormick et al. disclose bearing (40) to support the ball 
nut and retention ring (Fig. 1). 

In regards to claim 20, McCormick et al. disclose the actuating element (element 
connected to the end of screw 24 opposite the ball nut) that is supported from rotating. 

In regards to claim 21, McCormick et al. disclose the second motor (32) is wired 
in parallel to the first motor (14) and acts as a slave to provide additional torque (col. 2, 
lines 52-55). 

In regards to claims 22, 25 and 26, the modified McCormick et al. reference 
discloses the second gear having differing amounts of teeth than the first gear 
producing a change in gear ratio. The modified McCormick et al. reference does not 
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expressly disclose a ratio of the teeth of the first gear to the teeth of the second gear to 
be 1 to 10, 1.to 7 or 1 to 4. The prior art recognizes the gear ratio as a results-effective 
variable, i.e. a variable that achieves a recognized result. In the instant case, the ratio 
of the teeth of the first gear to the teeth of the second gear should be adjusted to obtain 
a desired output on the actuating element from the input of the electric motors. Since 
the prior art recognizes this as a results-effective variable, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to have chosen the 
gear ratio to be 1 to 10, 1 to 7, or 1 to 4, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art (MPEP 2144.05). 

In regards to claim 23, McCormick et al. disclose the motors operating together 
and are coupled to each other through the second and first gears. 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
McCormick et al. in view of Howell and further in view of Waber (6,095,487). 

McCormick et al. in view of Howell discloses an actuator having a motor 
operating a second gear that rotates a first gear that rotates a ball nut to turn a screw to 
operate the actuator. The modified McCormick et al. reference does not disclose the 
use having at least two motors arranged on each drive shaft. However, Waber teaches 
the placement of a second motor on a drive shaft to operate a drive shaft for the 
purpose of compensating for position errors in the drive units (col. 1, lines 18-21). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to place a second motor on the drive shafts of the modified 
McCormick et al. reference as taught by Waber in order to compensate for position 
errors in the drive units. 

5. Claims 9-10 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over McCormick et al. in view of Howell and further in view of Allen (5,722,304). 

In regards to claims 9-10 and 24, the modified McCormick et al. reference 
discloses an actuator having a motor operating a second gear that rotates a first gear 
that rotates a ball nut to turn a screw to operate the actuator. The modified McCormick 
et al. reference does not disclose the use of a reduction gear. However, Allen teaches 
the use of a harmonic drive in a linear actuator because harmonic drives provide a high 
gear ratio, low backlash, high efficiency, long life and mounting simplicity (col. 3, lines 
56-62). Therefore, it would have been obvious to provide the actuator of the modified 
McCormick et al. reference with the harmonic drive as taught by Allen in order to 
provide the actuator with a high gear ratio, low backlash, high efficiency and long life. 

6. Claim 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McCormick et al. in view of Howell and further in view of Coppola et al. (5,743,348). 

In regards to claim 12, the modified McCormick et al. reference discloses an 
actuator having a motor operating a second gear that rotates a first gear that rotates a 
ball nut to turn a screw to operate the actuator. The modified McCormick et al. reference 
does not expressly disclose a transmission ratio between 25 and 1. However, Coppola 
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et al. teach a transmission ratio of approximately 1 1 .46 so that when the motor outputs 
12,000 rpm, the speed is reduced to the order of 1 ,050 rpm in order to slow the rotation 
of the output shaft for improved control over the electric motor output (col. 5, lines 35- 
44). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to provide the actuator of the modified McCormick et al. 
reference with a transmission ratio of 1 1 .46 as taught by Coppola et al. in order to 
provide improved control over the output shaft. 

7. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
McCormick et al. in view of Howell and further in view of Gilges et al. (5,370,01 1). 

In regards to claim 16, the modified McCormick et al. reference discloses an 
actuator having a motor operating a second gear that rotates a first gear that rotates a 
ball nut to turn a screw to operate the actuator. The modified McCormick et al. reference 
does not disclose the placement of a position sensor in the housing. However, Gilges et 
al. teach the placement of a position sensor through an intermediate cover for the 
purpose of measuring the position of a control element and transmit a signal to the 
control system to adjust the position of the control element. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time-the invention was made to 
place a sensor through an intermediate cover to measure the position of the rotating 
member of the modified McCormick et al. reference as taught by Gilges et al. in order to 
provide feedback and position control for the actuating element and rotating member. 
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Response to Arguments 

8. Applicant's arguments filed 10/18/2007 have been fully considered but they are 
not persuasive. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

In response to applicant's argument that McCormick and Howell are 
nonanalogous art, it has been held that a prior art reference must either be in the field of 
applicant's endeavor or, if not, then be reasonably pertinent to the particular problem 
with which the applicant was concerned, in order to be relied upon as a basis for 
rejection of the claimed invention. See In re Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 
(Fed. Cir. 1992). In this case, McCormick teaches a regulating device that utilizes 
gearing in order to operate a ball spindle drive and Howell teaches gearing that has self- 
locking properties in order to provide almost perfect damping characteristics to a 
gearing system. Therefore, McCormick and Howell are analogous art. 



Conclusion 



Application/Control Number: 10/525,926 Page 9 

Art Unit: 3753 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory'action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew J. Rost whose telephone number is 571-272- 
271 1 . The examiner can normally be reached on 7:00 - 4:30 M-Th and 7:00 - 12:00 
Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Huson can be reached on 571-272-4887. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



AJR , A**- 





